Hess’s Law Extra WS

Name: Answer Key

(1) Find the AH for the reaction below, given the following reactions and subsequent AH values:

+ HO® — 5, 0,(¢)

[CH.@) 2 i > CHE
HO® /0,

C,H,(e) + 7, O)2) — + 3 H,0(g)

1. C,Hi(g) — C,H,(g)

AH = -945K]
AH =712k]
AH =283 %]

AH, = —1(-94.5 k])

3.2CO,g) + 3H,0@ S CHy@ + 50, AH, = —1(-283 kJ)
2.2Hy(g) + O, (g) —2H,0(g) AH, =-2(71.2k])
2COg) + HO0® — CuHa@ + 2 Ox(g) AH = 235 k]
(2) Find the AH for the reaction below, given the following reactions and subsequent AH values:
H:50,0)] - 60, K110
H,S(g) + 20,(g) — [HSO,(0) AH = -2355k]

H,S(2) + 2 O,e) H,0() AH = 207 k]
H,O() AH = 441

1. H,S0,0) — H,S() + 20, AH,= —1(=235.5 kJ)
2.H,8() + 20,2 — SO + HO( AH, = 207 k]

3. H,00) [1 H,0(g) AH, = 44 k]
H,S0,() — SO, + H,0(g) AH =73 K]

(3) Find the AH for the reaction below, given the following reactions and subsequent AH values:
Ny 2 0,(8) > ZNO,()

N,(g) |+ 3H,(g) — 2NH;(g) AH = -115K]

2NH,(@) + 4H,0(0) — 7 H,(2) AH = 1425 k]
H,0(0) — H,(e) + AH = 437 k]

1. Ny(g) + 3H,(g) — 2NH;(g) AH, = -115K]
2.2NH,(g) + 4 H,0() — 2NO,@©) + 7 H,() AH, = —142.5 k]
3.4 Hy(g) + 20,(2) — 4 H,O() AH, = —4(-43.7 k]

N, + 20,2 — 2NO,(g) |AH =83 1] |




(4) Find the AH for the reaction below, given the following reactions and subsequent AH values:

(COu) }’ CE H Ox9)

v, O,(9) AH = 643
CHye) — P Ce I 3H,@ AH = 190.6 kJ
2 CO@ W 3H00 — C,H@) + ', O, AH = 3511.1 kJ

2. Y2 CHy(e) = Cfs) +
3. COM@ + (G HOY — TrTH @) + 7 Os)

1.2/3Hy(g) + ¥ O,g) —°/, HO()

AH, = (190.6 kJ)
AH, = 2(3511.1 k])
AH, = —3/,(643 K])

COyg — C + Oy9)

| AH =886 1] |

(5) Find the AH for the reaction below, given the following reactions and subsequent AH values:
NHQ [+ é Nt ) 31 @

2 NH,(g) — [N,H,() + H,(o) AH = 22.5k]
2 NH,(g) —> 3 H,(g) AH =57.5k]

H,(2) a AH =812 1]

LNH, (@) + Hy(g — 2NH;(g)
2.2NH;(@) — Ny(@ + 3H,(
3.CH,O(l) — CH,O(g) + H,(g)

AH, = —1(22.5 k])

N,H,1) + CH,O0) = CH,O(g) + N,(g0 + 3H, (g

AH, = 57.5k]
AH, = —1(81.2 kJ)
| AH = —46.2 k]

(6) Find the AH for the reaction below, given the following reactions and subsequent AH values:

(2 Hy) + |2 ClL)| — HCIE)

(COCLE+ HO0) —»CHALDH 0.

2HCl(g] + Y2 0,e) — H,00 +[Cl(e

CH,CL() +(Hy@ ¥ */>04@) = COCL) + 2H,0()

2.1 IO + % CL(g) — HCl(g) + ¥4 O,
3@ CHOLDD e + /10,0 - GLCocLE

AH = 475 K]
AH = 105 k]
AH = —402.5 k]

AH, = —2(105 kJ)
H,O@) AH,; = "2(-402.5 kJ)

1. ¥, COCI(g) + Y2 H,0() = Y2 CH,CLA) + Y2 O,(2)
v, Hy(g) + %2 Cl(g) — HCl(g)

AH, = V2(47.5 KJ)
| AH =-230K] |
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(7) Find the AH for the reaction below, given the following reactions and subsequent AH values:

CHy(g — C.Ha(g T2 Hy(g)

(H@ D% 0.0) = HO@
(2CO@ )+ 3H06) — CH@ + hO\@)

1. CH,(@ {2 Hi@ )= CH(©

3. CHy(g) + '70,(g) — 2CO,g + 3 H,0O(g)

2.2H,0(g) =2 H,(g) + O,(g)

C,H,(g) + 5/2 O,(g) — 2CO4(g)

H,0O(g)

AH = 2835 k]
AH = -213.7 k]
AH = 849 k]
AH, = —1(283.5 kJ)

AH, = —1(849 k])
AH, = -2(-213.7 k])

C,H,(g) + ’fy O,(g) = 2CO,g + H,O(g)

(8) Find the AH for the reaction below, given the foll
HCl(g) + éaNOZ(s) >

2 NaCl(s) [+ H,O(l) = [2 HCl(g) + Na,O(s)

NO(g) + NO,(g) + Na,O(s)
/NOG)\{ NOL@) '5/N.0@ # 0 |
CHNO) — N,O(g) + O,(g) + H,0(0)

1. HCI(g) + Y2 Na,O(s) — NaCl(s) + Y2 H,0()
2. NaNO,(s) y 15 NO(g)\+/2 NO,(g) + V2 Na,O(s)
gl/z 0,(®)

12 1,0() — HNO,()

4/ N,0(g),

|AH=-705k] |

ing reactions and subsequent AH values:

NaCl(s)

AH = 507 k]

AH = 427 K]

AH = 43 K]

AH = 34 K]
AH, = —2(507 kJ)
AH, = —»(~427 kJ)

AH, = —V5(34 k)
AH = Y(-43 K])

3.5 NO(g) + Y2 NO,(g) = Y2 N,O(g) + Y2 O,(g)

HCI(g) + NaNO,(s) — HNO,(l) + NaCl(s)

AH =79k

(9) Find the AH for the reaction below, given the following reactions and subsequent AH values:

Zn(s) [+|¥8 Sg(s) | =  ZnS(s)

30, — 250,(g)
O —
700(s) + SOy(@) —
1. Zn(s) + % Sy(s) — @nS) D

F SO,4(2) 7050, (s)

2.7050) + /0, — 20O f S0,@ |

3.280,(g) + O)g) — 280,(g)

7Zn(s) IF[ 1 Sy9)| + 20,0 = ZnsO,6)

AH = —183.92 k]
AH = -927.54 k]
AH = —196.04 k]
AH = -230.32 k]

AH, = -183.92 k]
AH, = -230.32 k]
AH, = 5(-927.54 kJ)
AH, = 15(~196.04 k])

7n@s) + Y6 Sys) + 20,(@) — ZnSO,(s)
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AH = 976.03 kJ |




